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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
improve surface accuracy and yield 
by providing a polishing monitoring 
system for confirming the surface 
polished quantity distribution of a 
polished object, film thickness 
distribution or the maximum value 
of the polished quantity, and 
completing polishing in case of the 
distribution satisfying a specified 
condition or the maximum value of 
the polished quantity reaching the 
tolerance limit value. 

SOLUTION: A polishing 
monitoring system used for 
flattening polishing of a 
semiconductor device is provided 
with a light emitting part 9 for 
emitting light from one end face side 
of a polisher 8 formed of transparent 
materiah toward the other end face, a 
light receiving part 10 for detecting 
reflected light taken off from the 
surface of a polished object 3 
through the polisher 8, and a 
polishing monitoring part 16 for 
confirming the surface polished state 
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confirming the surface polished state 
of the polished object 3 on the basis 
of the change of reflected light 
detected by the light receiving part 
10 and detecting a polishing end 
point. A wafer within the reference 
polished state confirmed by the 
polishing monitoring system is 
judged to be finished with polishing 
by a polishing control system and 
put forward to the following 
cleaning process, but polishing is 
continued on wafers other than this 
wafer until the polished state is 
within the reference. 
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imm 1 ] ^^t' < 1 1 , i^s±izmf hti 

^ ■ mu, mmn ■ mmmzm^ti, mimm 

m^:mlfzCMPms^wi,ziiK^x , 
m'i>tfziimmmzmhmimm'mm<om&. 

b^. ^\'^imsimi<7)$iizmm^m^mizmi-^ 
^mi^^. WMm-^izummmtrzim 

■fl.CMPffl!5fJgga. 

[ mm 2 ] mu^nmiiSii^thT^mmfAiz 
^trttmsmzx'o^ix^-timfS.^ti. nuiepig^ 
ms:f^>ji^^-<r>^m?imzmxytitiim-i>m:U 

mb. ms:%^^zi.^m'!i;,^ixtzm^<r)^inzm'^ 

^.^:^.mmm=^~'i>-^b^^z.x\^hzb^^<^ 

1 1 1. If 1 ie«o c M p fflgf e^i . 

[ mm 3 ] mti'm^i'^^wmmiz i o , Htriegf e 

')i^^iitix'sti'o^^ixfz mtmmm^nmmi}' t^<^ 
ws^%^m,-fh^m^b. -tmm\.zi,nm>^ixrz 
m%m.nz^-i\ ^x mmm^^^<mmM-k 
sisL, ■tfzmm^^.^mi:thmm=t-9-n.b^^ 
i.x\^hzbmw.bthmm\im<r>cmpm(^ 

Vi\zi.y)WM'^fi. mimm^-'9-Mt, mm<^- 

tro 'o&^p.tzmim\m^<rmMt-^h(r)K%mim^ 

-:3V BuiemJ5fSif!!ia®<7)gfe;|t^l $rSII2 1, ttz 

m^^^,^^mhm^'^-9-^b^mtx^^i z. b 
mmbtm-^m i imcnc u pmmmmm. 

gfei!!ii7)affisgiigi-i>i?ieitgiig?aj: o -f xcri 



izhhm^r^') i^^^zmxfmmmE.i)i{^^th 

Emn-m. mttzcmpmm^^. 

{ mtm 6 ] ^^t' < 1 1 , sffi - i^«si(ciS(t hixw. 

^zhmmr^')i^-Ti<zmxfS[^<mmKf>i\-^H-ti 
Kmn-mm. mm^ t tz^mmm^zmi miiimm 

w&m^fk'^mfz-rz b m%mm=t--?-?hti^^ 
cMPfflwesm. 

iB^iB 1 T]^A im<r>f^ 1 c M pmmmm. b . 
tmicu pmm^m^zx m^JMtmiitz'm 
^mm^-rhwm^b. 

wmmi,i.zi.hmjMi}<t^i Ltztmm^<nm\m 
m^^mm-tm'm.m.b. 

Kitii^fic j: mmmm^ii^mtz^j: i ^m\mvn 
mt&-fi,mim s t tzn e tmco^ 2 c m pmm^i^ 

W.b. 

mmmmmziihmmm^^n'*:mztmmmva 

m^xmmjttzmmmmiimifi^mizx 

trzm.^itzmm^^immmmmzx'OM^ 
•m-^. $ ^> (c Mf e#^Ko«)f^ t#^isiinci3(ti,fj 
iimmi<r>^mti:»m-rmmmmb . mttzc 
MPmmw.i^xT2^. 

[mms ] friesfjw^gii, B5iettiii)^it:j; sit 
iH3ii(cso-i^T . mimmmiii,zw.m^-^^j:\'->mmm 
vmcoo-tb, mif^2CMPmmmmmzx^mmnh 
Kc^mm^mi:pmtmmi>t'thzb^^mbt^ 
nutmnmcocMPmmmi^xy'i^. 

[000 n 

cr)^^p^^mmt&rx:i-tMzt^\,^xmmixh^i^ 
tvw x(r)mmmmzm\'^xK}m^j:CM p fflws^s 
mcMPmmm=yXT^^izmti{,'7)Xhi. 

[0002] 

t^rO (-^J. #1EI$) . ^cr,fzi!b^^mi^Ty<^ xm 

mcomm^'^^-fi t¥fflT-<i^< 0 , mum 

6(a), { c ) (Cin-rJ:ol;agR (SM) $-^-ri.j© 

[000 3] s/c. ^^miiiTJU xcDmmizM^^x . w 

jS*A^'S<^0. raPIR (Fulfil N A) t;^l^<^oT. 
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■So 

[0004] ^mi^T^u x^BDtcj*Jt&sii<7)#s 
[0005] Mi^mz^stb , ^frSjeru-fextj* 

Tl>l>. ^CIT-, 06 ( a) {S^flsfVN'-^X^Ccm 

^tLfzimm mm, bpsgjeos-siOj tct'cnm) s: 
'fiBittxmfsim'^mtrftdmx'hr) , me {h)ii 

^#tJU X±i,zmfSi^tlfz^S, (W. A 1 . C 

t') m'^mtix^mti'^iBiti:'nomx'h'o . me 

( c ) li^mi^r^^<^ xHzm&^ixfz^R (W, a 

y) i:mfS.t^mxhi>. 

[0006] t^i}-i^imm^¥iBittii7mt ix 

i±. -fb^W^fiiflWS (ChemicalMechanical Polishing 
^ /;;(iCheiiiical Mechanical Planarization , l-^iTCM 

ptB^m-h) mi^:m^fz'?iBitumi)^^mi^^tLX 
v^i.. m8iiCMPmii:m^^tz-f&&^^j:^mm^m 

(b) mmm(r>w-mmx'hh. 

[00 07] z<o^mf^mmmm.}i\'^xi,i, ^m2±iz 

i^mmi7i)-(ymmme^mTLKc*<^^2^m^^ 

•tir/c^^.^.t-'^xM^-v'jT ('>x^N*/L'^) 4^(s]|£S 

i/m&^-tx. m-h^i^mu (y'j-=iy^:L^^) siz 
^^switmmmm^^'^tx, ^imm^mm-ri. 
[00 08] zix\ m^^.commn, mumiizjr^-t 
xmzm-^x'nhixx^,^^. mm&^it ixii, t 
(i*q^®ffi . ±mi)<Wimiicr)^m^ u y ^> ^ i. 

2ii183tc7)7x;l^htti^-h*<^<ffli,^f>ix«,. 

cMpmiim^^fzmkcr)^^mmm^mzii^^x , m 
t^hii-7i:mwim^x'mtiithzt. <s>mm^ixx^^i 



mi}-(,(r)m.izi?>^<o^iti t (>tiz t , s>^& 
imm&mnzKihi-f. zc^n^mixi^-f-^ 
^:mmm3m^zmi. ^t7)mt/ii:mLXMi 

[0009] 

i.cMPJ5fgtc{i. (1) mmzi.h^mM<r)mfzix 

(2) 5?**»>*^l.t;KiJi^^*<E^ig5-^ 
>lL^-rv\ (3) efS^fi5:9f®^»w&60#ltSi:^. 

(4) :r:<J '>^'*m-:StO^:mzLm'^(^X\ Kbyi-y 
(giT ) *<^T'*>.2>, (5) Aj,:iT^OK!?fe*?3<5DE 

[ 0 0 1 0 ] 7x/^^•tt^7)-■K'Jv■v^fflv>/;^sf 
J: l> C M P gf)gf^<7).> x ' Nffil^fe) 
-ttii, WS-r^#lI?0.5 umlznLX±2 0%t>\ 
y'y^i)^±^i)'^fz, tfz, CMPW@c7)^S{i. 

mvn^m mm. tm^, izj:im^m<^P 
t'\'^<'^i,co^mzft(^-r^cr)X'mmmmi}mmx-h 

[ 0 0 1 1 ] ?5fg+C4^(*S««ii;7)gfe4^ 
X'\mmmi3<ii <Kc^^b^^o f^li *) , t fz9)ii 

mmM.^^'^mm(^^!^,mm^^mznorzibi,z, 5t 
smmmmzii^hii^'2'mi}^h*) , tfztk^mm 
&mt^miimizm^$tii t^^o ms'^.m-^fz . * 

157 X "J + OTt: C M P gUg ic*>A^& 

<- L^^h^'0(r)^\'^cMPmm^mmttziicMP 

[0012] ttz, :^mm 1 . W^CiS^SgfgT*) 

imm^mm mmff)mtztLm±tfziim\x'^ 
1.2. ws*^'A»*^-? T t> .-K ij ix A- tfiEm^m^mz i 

IZ<\,\ 3. ;KiJi^-ri:gfe^^(!Oti-&t;A>A>l>¥ffi]g 
T-^i}^^Uz<\,\ 4, x + oFU-yixy^- (g 

5:t) ACfgT^).s, 5. xaTcowi^mmmm mi 
iii^mm <7)m'^&^%hzti)<x'^i,. e. m^^iz 

mmmzx mm-^ h. i. 0fSfifii*D^?9fsoi^^^ 
mitm'^^z'^ 0 ^^<,zr^') i^^ri,zm m h-mm 
i^of. mm^^im\L^^-r\,zmmm.iw.m-hz 
t ii^mx'h 0 . tfzmmn^&mtmMmmzm^ 
$ it^sr V M ^ b' . wmmmm<r>mz xhm 
tswmtfzimm*-'^^) . b^'^^mco-mrzn^ 

X i:^ti> C IVl Pmmm^mtfziiC M P^mM-i^Xr- 
^mm^Zbi:Se^bt?>. 
[00 13] 



(4) 



1 0-34522 



mmi^timmmmm. mmmn ■ mm 
gp, Rifmn • mmmz^n^ti. mms^u v+ 
±izh^m^^(^mizM ix?m<r)m^E:h^n^ 

TtcM pffl^9fega^^^3v^t , mm<Ptfzi,msmi,zti 

<D&±mmmm^mt,zm i ooj, ^zt ^mimm^t 

izmmz zt*:i^mt-rh~cMP mmmmm. 
[ 0 0 1 4 ] i/c, :^^m\im-iz rmti^umjiu 
ii^kmtc^^'\ff)mii^^^-rmmmz^t)^ix-?tL 

miiUiirLxm 'oss.^tirzmim.mm^^crmmi}' h <n 
K^^-^m.-fh^m't. W9iitmz)^^m,^fitz 
wM%<r>w!o<zm-i\ ^xmwmm!mM(m^^m.^ 
nisL- t.fzmmiPkr^.^mxthmm'^=~'9-%tf:m 

(ii*3S2) J ^w^-th. 

mA\zi.y). mmm^^')i^^r\twm^\,z^ o-eix-f 

Bfet-^-SBi: $r«8;tT^^l.wi: $•^#^at■r&M*II 
lieSl(7)CMPffli3{eg{i (i«*iB3) J $rtS«t-5. 
[00 1 6] J^c. Wfl(i^Eg{c r|ij|e^g|2lt/Btiie 

[ 0 0 1 7 ] , ^'yt£<. i: t . ^ 



wm. mmmmzmm\i:<m-thmm?i\'mm^ 

[ 0 0 1 8 ] ^ *^BSJim/^lc r^>'ir< 1 1 . ^ 

^^~9-ik. w^^wmm'^^-^wz'^zf^ 
6) J ^isftt-s. 

[ 0 0 1 9 ] S/c. 2js:iS6a«{illt:C r/j,^/c< 1 1, , ff^K 
JaiJ^S4Eiii7)mi CMPfflgjg^Mfc, iSmiCM 
Pffleflg^Mtci 6?3fgXg*^*§T Lfc1tW®tt$ra?f 

■ri.iitff^^sfc , mm^rnxzi. ^w^jM-tm-r l/c 

&if*3l5^/J±6ieKCDSI2CMPffli3f^^ai:- lu 
ffittiUgSCc J: ^ H-lHi*%f^fr J^^ct-ttgf^?*lr 
«t*A?gg5tcTO$-a:. miSII2CMPfflgfei|gJcJ:§ 

tfzm^Lfzmm'^^wmm^mxzi. mm 

Pffl^gi-;^7^A (if^iS7) J *:mcth, 
[ 0 0 2 0 ] i/c. ^^B^JimAtc r|riie$ijjjp^g{i, 

\.zm^^^t£^^ymm'>^<n^^. mi^^cnvmmm 
■ri. c: t h -ri. iS3<Ji 7 lesso c M p ffl^a i-;; 

(i«jR«8) J $:ffiet-f&. 
[002 1] 

[^B^OHSfiOJgJi] (ii*:il-8 ) 

C M PfflSfSga^ 7t;liC M PfflllSi^XTAj;i3i^T 

m^'jt%i^L<\im.'Tf-ntfz\mm^cr)fL±mw^ 
•th-mm^-'9-ih^m, mi'jt%mi\^^<^^wz 

fz\mm^i'^t>^hm^%mmr'^ h^zWiWz. 

[0022] ^<r>t:.^. *^Bfl {Wm. 1 ~8 ) tc*>*> 
|,CMPfflgfigSlil^/;;^CMPffl5lgi-;^xA{s, 7 
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8 ) c M pfflgfenas/^'tic M pm^mi^x 

mm^'j'>xmm (^sittS) ^mrsnzhtz-^x 
^^ixmx'^i. 

[0023] f<7)/j<6. as5ogjsaDi{s^fs, siss 

A--!/ , - # WN-n' i /ili?:? 7 r <- 

*^DL/>:x;K^f i^^flgiog-fbfttwj: 'om&Lx^m^ 
m mm^mmzhfz'^x^^ix'i^hzttK'^ 

[ 0 0 2 4 3 EP*> , ( 11^^ 1 -8 ) \,Zl)-t-h C 

o^Bit^iiTi^s^tcd, 1. ^m^zimmmm 
mt\i^i/s^) ^m<nmtziim±ttz\mm:% 
2. ^m^ti^-h^-iXi^^^'ji^^ij^smm^mzL 

[ 0 0 2 5 ] S /i, SfgxKiJ i^-^t^i-^ owN-r^^-, 

x\ '^mtm^r^^)i^^i:Wi^^^-fhztt^X'^t, 

?> cfc (t jg-g-iuon $ A 5 (cjHS-r ^ rf^ u + a 

[00 26] tfz. m^^r^') 'y^t^i-^ ^y^'^y-. 
ii-if^yj^'^jr-ttziiii-^^yyr^j^.-im^ Lfz 

:i^^^^iymi&<rmitmzx'o^^^ixx^^hm^\>z. ^ 

[0027] ^±cgflg-tr'J i^^ ( HtiK?I^x,1fdfi^ 

^tmmm^^') x-vicmsai ijpisrSfi-r; i j: ois 

(l««JSl-8 ) (CA>*>l>CMPfflgfgggS7^>;{iC 
L/-^x,+rdf.i^e}Bt(;)ig{|i!tl5t:j: om^^iTi^l.ii^i: 



[00283 ^Z;:, ^9fe-•K|;i'+*«•^-<^>7^•'>^•-, 
* -;t^ N''> y- ^ 7 T ' <- $-?^jD t T^c 
x;Kdf xg}l!iiOS^b!t«!i(:J: 'om^^ixX^^h^^Ut. 
4 , -if 'J v^<?) H U •:/ xV^'' ( mx ) t^T-Wl'hh , 
hv^^J&ms-g-ri,. ttz. x,irdr5^^|Jii3g(tTO*< 

cnmmt^mixuhcnx. mituzx m^^ixm 

[ 0 0 2 9 1 J9fe--K'j i^\<mmmmmi. mm 
nMm\ mui^wmL) <r)mmi^mzwm{%-t 
hfz>fi. x'^hm^s^m:htztmftL^\ -?■<?) 
tzih, t-t^hmrnmzm^^tifzmmmz^-tmm^^ 

-t:yy T ^ ^<-^misalfzJiriiir->mi^<7)mim) 5: 
fflo/;3|5|&B^ (ii*:iil~8) (^C MP mmi^Wtfz 

[00303 miim^^ui^r^mm-hwit 
mmmx'hhfzib. (i*^)<JSi-8 > t,zt-t^h 
cMpmm^mm.tfziiCMPmmw.i^xTJ^ii. mm 

/)-^ryy T-^j-<-i:miiUzJi^^i^mmcom^tmz 
xm^^tix\>^hm-^izi,±. 7. mm&t^m>mmcr) 

wm<. mm^^i:^^t^-^-rizmm^mmmh 
z ti^mx'h 0 . t fztkmmmiiLSt'^nmmmi.zm 

1003 1 ] tfz. (W^II ] -8 ) C 

MPmmm^m.ttzi±cMPmi^w.'>x'rui. mm^ 
-:r^yyr^j<- mm., mm^. ittt^srfni^ 

^mzX^lim^ixX^^h%^\,z{i, 8. !3fe#'iji^+ 

[ 0 0 3 2 ] X;K=Jf -/©liti, ««!W5SS^*tt. 

T\ COx--K^i.gjB§$rffluTffML/^9flg7fr'J i^A- i> 
IsItgnT^^ittttSr^fri.. *^B«(7)CIVIPfflfflltgli 
^'ciiC M p fflgg X A (c*>*' I, gfgjK 'J -v li , 
-^oyA-T^/-, :^-^^yj'<'^y-tfz\tn-^-yy r 
^ AWi(tT'^< . $ '^(c/U-t U y^m\iLfz:L^^ 

i^m^<mitmz x'om^^ixx\^hztti^nti^\ 

[0033] x;}fae j^gjsgc? f>ir^' ij-t ij y (m.mm 

m/mmtLxmltz^'&^:^^^) ^mmtht. x 
r^^>'mm<ommm^t hi,ziSimixxm)oimm(^ 
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[0034] *»Bfl{cfcu-c , ^*mss$:w-ri.^ 

<r>m%^m\&-fh^mt. miWzi^maL^ix 
tzmmtT^^mzm-s^^xmimmm'ikmmcnmmws^ 
mux, W) zrUfgL. ttzmm^^.i^m-hm 

2) . 

[0035] i}^t-mmzLtz^^. miwmmi m 
;tJi'^x^N3 ) tmmrniTsoj^mwmii'fs-^x^^hz 

iz}nii^~9- mummm^) ^'ffozt^^xh 

[ 0 0 3 6 ] ^ii , teJJfgiftaBOl^-lttcot^-Cti, 
>IflA><7)^-^'- (^J;ilfM/iS9^) f-^ffi'itm^h 
mztt-X'^h. %r.X, *3%0B (il*iS2) Ji. 
6. g}^4'(::tSWe!f!5 (t^Jtff^l^f*) ^mcoWigft^ 
mm<r)i^^:z'm&<.zxmax'^h. t^^o^^^mt 

if, il^- -t'^^^ h^i:') tCiO. gfS-'K'Ji'A-SAi' 

s^^MTKoaj? ii/L- Huietsijiett 3 co^e*^ or 

l^3t$r^tiJ-r«.S5fea31 0 1 , ISS3tai 1 OIZJ: O^JU 
^tifzKlfim^itizS^\,^XmMmmmi 3 aSiOBf 

6 ti^ix\>^izbtmiu^ (if*ii3, ms 

[ 0 0 3 7 ] * 7t . *^Hfl(cfcV^T , 1 3 TiiJ^BM 

isi mm. mM^^^j:b') iz^'om&^ix. m^^v 

^zx'om&^tLX^^i (mw^mm^'ji^^-t^^Liz 
is^w im^'^xiS'^^ixxi^ib^ izimm-^n t shj 

-^li, KSSi 3co-:^{7)^®iil*>A,iS^i 3ai>' 

mum!S^'j=^^8izmx^^mth^§ii 1 



tirzmimm3<r)mmA'h(D^^^mtiiti^^ 

{:S-:Jv flie«ffl©it%) 3 ^Bi7)!9{E«® 5r HIS L . t 

fzmmi^^^^^hm^^-^ -s^i 6 b^mx^^ 

IZbmtU-^ (if*«4, I14#SS) . 

[00383 t^fi-immz tfzm-^iz t . mumm^^ 
m) . m^^-f'-mmmms mm^:c>s3) h 

[ 0 0 3 9 ] ^fc. fel5f®!t?!l^fficOft)-ttHov^T«i, 

zti(:.<r>^=-9- mumwrn"^) 'T—9o:>'jtm^h 
'^hzbff^x'th. tfz. mtim&iz-thzbizxn. 

(if^iS3. 4 ) 6. mm'pi,zmts\mm m 
m^i^ ) mmmmM.'^mmcomA^: ? ^izmntK 
izxmm'^i. tv^^s^mi-^-ti.. ttz. ^sm/ 
mmn^v i^^-A^^mt^mzx <om&^nx^^i, (sbb^- 
m^'ji^\ izm-^n t:m\'^xm^^iix\,^i 
b^ai. mm^ti im^mmizx'om&^tixK^h) 
m-tizii (iiS3i4 ) , mm^^izini^hmwm^ imi 
ii^m mm±i^cr)mzxhmmwmmifmi]^m 

b^j:h. 

[ 0 0 4 0 ] EP*>. (ii^iI3 , 4 ) tl iiUf , 

mm'^(,zmmz^^}^^^'mi)^hWMm'|J> 

w) <^mm^immwL^-^m\m^m.bts:^-) . mmt^ 

tm.^%^m\,zm^<,z'mth z b tfix-% ttz.'y- 

ts:<bio. ^S2 2, m^^2 2[zm'!hi\'m(&^3 

<r)wm^mm-thmi'mit^'^3 i 0 t'h^t-f x<mm 

3mm^zmmm^:mi^■^mmmimmm. mmmm 
va^m±i,zhmm^oi^A- 2 1 iznixm^comms. 
:ni:mi-iEm4-mm2 5. ^mx.tzCMPmmm 
^1 (mms. 6, 05#BS) izxini. wmm^m 
m<^^^izm'mmizMtip^=f:->i'-y->m^j:'s\&i» 
^mzx^ozbti^x^i. 
[004 1] -f-io/L-*^. mmtmmi-Aimc^cM 

^'0^\^±^-^&zbi^^b^^^. *>*>§;^^-;U7 
-/PW^i3f@$:K«StCT^f 0 - b A>t-# ^ C M Pfflgf 

igjsni. mm'Ptfzimmmz^-fmimfSi^m 

m^^n-i:mfztz b mimm=f:--p-?htmmi 
fzm-^izummmT^-t. ^timcr>i^'^t,zimm<r) 
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[0042] t-ii^immztiz t 0 . wmsvacr> 

fz. 'yti:<tij, 11*31 17^M4ieK«7)mi CM PfflSf 

M p mmmm. t , mtmm^mz x i %^mmm^ 
^(^^mtz-tmmmmm^^zum^t, MfeiB2c 
M p w^mm^mz i hmmnnmi i rzmmmi ^ m 
timi^mzx<om^^. ttz-muzmmim 
tmmmmiz i o itsii $ ^i- . tzma^mmi^i: 
^^mmzinii.miiw.ms^cr)^m i mmmw 

*riii^^CMPffl^S>-XTA (iS*3S7) iz 

xm. mtim i iSMc^xmizm-^x^^'^o z t 

[004 3] ^rfc, i«*fl7iOCMPffl^avXi^AH 
B§ . ^ utS $ <i ij -t 'J y *5^.Sd $ tL7^>:X;lt3f x^gi 

m^7)ft!!t:. wmmm<^mtzix^>h^<i-. mmmfp 

hZt\iM'jtX{^tc^^. 

[0 0A4]ttz, MieCMPffl^li-XTAJCA^A^S 

cupmmmmmziimm^''nht£^^mmi cf* 
gf)gfi!itc*>*>i,«Ea:^j5}ejiia^$-^BS lt c m p 

W.':^xrJ^±Vf^<r)%mi.mzt^ti^hX)V-'T-/V^^±. 

[ 0 0 4 5 ] WT. is^wn^mm^zx ^-^^z^m^zit 
mhtK ^wmztih(r>mizm&^ixhh(r>x'f,i^j: 

[0046] 

7^-fyr3-^^-hX'hh. *5IJ6(?i|OCMPfflglj^ 

;^Ti.is. is*3Si7^M4ieaomi cMPfflsfsgii 
h. m^\cy[pmmmmzxhmmxmmiLfz 
mti^mmmi.-mm^t. itm^mzxim 
xmrni Ltzmi^cr^mtmw^mmtmm^ 
s.t , mmmmizxhnmmm^^n-^mfzKc^^Wi 



m^st . mmm^mzxummm^mm 
tz-mm^^i:im^mziam^^. B!iieiS2CMPffl 
mi^miz X h mmxnmi i tzmm'^/'n ^mmn 
^mzx'om^^, tfzmLtzmmmmmm 
mmzx'otm^^. ^t>^zmsi^^m.mitt^^^ 
uztnihmmm^V!i<r)^w.iimmmmmm. 

s-ii;fcfco. mimmmmi. wmmmmi<zi. 
is^msk^zm-^\^x . i?ieiR*ft^fuciR»rt$it^v^i5S 
mm<7)oh. w^2CMPmmmmz ximm^ 

[ 0 0 4 7 ] 5fe-r, $i|ffllgS5:»f^$-tt, x.'N;>-b y 

h*'^>ws**iio'>xM5-]Roai fcita^ii 1 7bM4ie 

SJOm 1 C M P fflJ^fggSO-^ X /N=Jf A- 'J r t X N<7) 

«SL5-^f5. ^iCMPfflgf@||fi(.;ii, gfe^'i:^^ 
li;J9fef*l:fctt'g.'>x>'N±4i«»:^®<7)B!g*t^ (^J;t 
, ff@fi t. L < tiKHO^j-^SS 7^>;m3fefi(7)ft;>^ii ) 

SriS^c-tlt (fi?i);ili', miimm^^n-^-MtztZ 

[0048] tafoT. mCMPfflSfgggOigfgtx 
^-^(ci 9fS4'i/JiWef*lcij(tl.'>x/N±i|i 

^ttz{mm'k<r)m±m ^mm-^ztx-mm^m^ 
eiai$-ff t\ m^n.^itz^^i,z\.mm%mjki<zi m 
mmi^^. ^ixmv<^^'kf.z[mm(r)tm.ttz<.m 

{Q0A9] ZZX\ -^x/Ni^^Sft^BiOgig^Jt^co 

mmi. ^^i}-hm.^ixx\^hii'& mut. 

ximi:m, mm^pi.z^-ti^co^itmx.hi: 
•m) T-tftt^*\ :^mmmx'ii^mtiimmizx*)'<7r> 
rz. ip*>. :^mmmx'i,i, ^ma^mmiz^ (u— r^t) 

mm<r)mAmtii?:'^'^fz, 

[005 0] EI2(c^j^tJ::?(c, -^x/NSAStmsaftS 

A (S!l^*) 7$:l5i]m^O+'D,cS;5>^,{i-fix/>:{iSt 

(fifi];t{i>>x^N3) PT-fcoTt, ttJ9f«g!f^ 

(^]i{i'>x/N3) sOSiaSimiCfettl.t-^'- (<?ij;c 

[ 0 0 5 1 ] ^fc, mm^mm<r>t^-it ( ffiw^j-Tu) 
{zot^Tii, zixe>^=f:-9- mtimmm^) r- 



I 
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[00 5 2] ziiiznix. wm^f^'j-y^tixmm 

iydi4(c*>*'l.fl!Bici:-rix(i'J:v^ (03, 4#b3) . 

ti%tm9t, im^^o i^^'8^:irixmiii^ti 
f.:m^3cr)mmi}'(><^m9e^miiiti^yi^ i o 

^^xmtimmi3mmmmmi:mmi, ttzm 

10 0 5 3] ttz, m4(r)mm=f:-:$'-?hli, ^H^=5r^ 

SI 3cr,-i:cr,mmmi}^hm^i 3Rx/i&m^j:mm^ 
vi^^8^zmfx±^mi-im^i it, imm^ 
'ji^xSRx/m^mi 3^'ftixm*)iii^tirzim^ 

3ffimt^^cr,Kls^mmSiti^±S& l 2 1 , KS3t 

gci 2i,zx'o^iii^tLtim^co^mzm':}\.^xmtm. 
mmm3mmmm^m^m2i-, tfcmmmAim^ 
-tmm't-9-^i6ti:mz.x\>^^. 

[0054] ZC0Xt>l,zLX, H?ISJ5fS^-^'-^(cJ: 

^tL, ^!^izBmmmzxn<Xff)xm cmxm) izm 

mtmj^ti. $ i^izmwmwiziin'd:cr>xm c^??^ 
mzx^mx^) izmubc^ixi, 
[00 5 5] ^ixm\-<7)'^ :c'MZ'z>\,^xi±, mmm^. 
izx'o. wmm^ immmmmm^^) tmmamz 

m^mzx*)mmmhix, im<^&mziih-mx 
mth^m.<r>-m) tciof-x (=^m>i.zx 

[ 0 0 5 6 ] IKff A^^if^SdlcAoT o&'^xnJi. 
C M Pm<7)IS(Cjlt?A^< ftijffligBtci 0 x^NX?-b 

•y ^^c^rt46^>^^^. w^M.=7mm%'<zX'>x\^ts:^^^ 

T- h'coSS^ ({21) ifil.y<r)Wmt^j:':>X^^h-h^if^ 

-9im\,zixummm.\±, iii5(c*i-^2CMPfflff 

[ 0 0 5 7 1 H 5 (C^fll 2 C M P fflgfgggtCfc V 



Ji, '>xA3^iiA<±|Sj#(ci§M$*i, -trij ■yi'+2 1 
(I3fgffi=6ri:') *<ll5(cjj^f J:p(:'^xM:t®*rSpI 
i:li^< . ±ffl!l*>^>S^(cJi:$-'^x^N3(:B3StL-:^ffi 

m<o-f-:f'm/mm2*y<r)y-'-9i}^^^<^x\ mi7:m 

-:5V , I owe to I ^X mJSi'SmX t ^tST-ft I. . 

[0058] z<m'hmiEm^ ( D-;:?/i.-sfs > *>*«t 
^ix, ^(yiznm^immi^mizxmmj^ym 

K<^j:^\:^-t-yhl.Zl\S.fifi^tl^, ZZX\ ^ft^A^ft 
»Jffil||gCJ:0SK<SiE!9fS (o-;:?;H?f 

m) xmizmi>ti^zbi<z-^j:hi3\ mmm*)tm^mz 

mix \>^^^-^lZl,i , :^<jyy?:mmz I tz ^m^.^r'' 

-9tm^tix, ziOT-i^A^^^mt^T^u 

[00 59] Mc;:, zixi^j±miihxi,m:bmm^tii 
•^xMicoi^Tti, mm-t^<mmmw.i,zx ^im-t y 
hizsm^ti, d:<7)xmiz'Mt^j:\'^x^i,z^ti:h. a 
±, mmuzioiz, :^mmm<rtcMPmmm.i^xT^A 

^m^^X'^r)^mii^y-'^U X ('^xVNji) coCMPIg 
CiiHf, 7x/Uh^^(7)gfe'-KU i-^■^m^'^fzm^X'L 

^ffyx.^.^m-ox . mmm^cm^zti^A'^^KL, mn 
mm^^ 'o^±^< z b t>K'^ h . 
[006 0] i/c, ^mm<^cy[pmmm.i^x^j^i 

ffl^1T^T^¥^#;T>'^^X (-^x^-Ni) i7)CMPIg(C 

'^y-t.tz\it--^-y y r A-$r-^DL7tX7K^ i^ei 
Si, ^i-^li? ^>(Ci/U -fe ij ytimM^ixfz:r.,i:^i.mi^ 

cmitmz^ 'o^m^ixx^^im^i.zit, m^uzm^ 
^(r>mz, wm^<7imtzix^'h^<L, m^jsmf^ 
^'oimL<\^i.^-thzbtK-^^b\,^o-^^imt 

hZb\im'>tX'hti:^^. 

10 0 6 1] tfz, t-mim<nc^pmmw.i^:^ruz 
t^i}^mw^mt, B?ieft«a(cj: UYm^mzmri 
^^x. w\iim^^mzvm^^tt£^>.'mm^cn>oh, t\ 
ism 2 c M p mmm^mz ihrnm^ '^h-^j: ^ ^mmm 
ipmtm^i>tt^cox\ pm^iifz^m^mzi)^ 

^i^cowmxmtfZt^f}^ hxiv—r-vh^\i]±^'ihzb 

[006 2] 

y 3:)\^h^cr)m^!t^V.>■^'^:m^fz^XiJ■^(DXJ^^ 

^i:\m^-tizti}n'^i. ^^mizxmi. 
1 . mmi,zii.mmmt^ (mm^mm mm<7)mzti 
im±trzii.miX'^ 2. , 2 . ^mf)^^'i)"yxi,^^j >- 

^i}^EI^'Scm^:1£ZUZ<v\ 3. ^<J=y\bm^^S 
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-^<7)KU y^>-/ (iit) «'T^T'J>I>, 5. AiyT 

o;i;v^»J9f®!f«i mm^m comnsLmiz t*? 
^mmn%\,zxhw&wm^tzimmiy^^) , s. 

PSJt-l'l). 10. CMPgia^^fo/iffiiWS^SlSBlC 
■tt?>;i:*^'t'#l>, 11. CMPJ!iaiSt:;*^*'?.^^l' 

[01 ] (i, ll^fifi^J^OCMPfflg|SxXrAS:ffl^^T^T 

[ 04 ] tSM^II 4 l5fS^ - 9 7h(r>--mi^s-f 

C 0 5 J { iilJRiI 5 (C*>*>& CMP fflSf e^l ( -^j ) 
O-gS<SBE§r*-rffi^0T-*> !> . 

[06] {s*^Hfl(IA>A>l.cMPfflgfe^ls^owg^^^ 



[07] lita!*cOi|i^ftCMPIS$r^-r7D-^^- 
[08] liHRW^fCMPfflgfSSE (-m) 

f£^*^«{B&0T'*) 0,01 ( a ) mmm. m i 

(b) *^^ffi0T'*)^, 
[^■^wiKBfl] 

1 ■ • • mm^ (>'N- yK) 

2 

3 • • • a^9f@% tf^^x A) 

4 , 5 • • l5J[gf®!»Uc7)Ciy§ ■ ffiiMg? (P5;c{f -^x/N^ 

6 



7 ■ 

8 • 

9 ■ 
1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 

1 7 

2 1 
22 
24 
2 5 



(<5iJ;t(i''^x/N*;l.:J'-) 



[01 ] 



5!» 



[07] 
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